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Successful management of renal artery aneurysm
rupture after cesarean section
Paul F. Hwang, MD,a Dana C. Rice, MD,b Sunil V. Patel, MD,c and Dipankar Mukherjee, MD,d Washington,
DC; and Falls Church, Va
Renal artery aneurysm is a rare entity, and patients are usually asymptomatic at the time of presentation. These aneurysms
are rare among pregnant patients, especially after childbirth, and usually form due to changes in vascular wall integrity
secondary to hormonal and hemodynamic changes. Here we describe a patient with an intraparenchymal renal artery
aneurysm that ruptured after a cesarean section but was immediately identified and managed appropriately, allowing for
a successful outcome. (J Vasc Surg 2011;54:519-21.)
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wRenal artery aneurysm (RAA) is a rare entity, and
patients are usually asymptomatic at the time of presenta-
tion. Factors that predispose patients to aneurysm forma-
tion are congenital abnormalities of vessels, inherited vas-
cular and connective tissue diseases, degenerative arterial
disease, vascular trauma, and inflammatory processes.1
However, in pregnant patients, RAAs probably form due to
changes in vascular wall integrity secondary to hormonal
and hemodynamic changes.2-4 Although this dynamic pro-
cess does not increase the incidence of RAAs in pregnant
patients, it does increase the risk of rupture if an aneurysm
is present as well as increase the risk of fetal and maternal
death. RAAs usually occur in the third trimester, and labor
is not usually the inciting event.2
Not much is known about the natural course of RAAs
in patients after childbirth, but if ruptured, an RAA can lead
to similar morbidity and mortality as seen in patients in
their third trimester (except fetal loss, since by definition,
the fetus is not present after the delivery). Here we describe
a patient with an intraparenchymal RAA that ruptured after
a cesarean section but was immediately identified and
treated, allowing for a successful outcome. Although RAA
ruptures after delivery have been reported, to our knowl-
edge, they have not been reported after a cesarean section.
CASE REPORT
A 22-year-old woman (G1P0), with no significant medical
history, presented to the obstetric/gynecology clinic in labor.
Later that day, she underwent a cesarean section due to persistent
fetal distress. The operation was otherwise unremarkable with a
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doi:10.1016/j.jvs.2010.12.041ormal 3-vessel cord, and normal-appearing uterus, fallopian
ubes, and ovaries in a patient that was at term pregnancy. She
emained afebrile and hemodynamically, stable postoperatively,
nd her hematocrit was 27.6%.
On examination in the early morning, she complained of
rogressively worsening abdominal and right flank pain. Gross
ematuria was noted in the Foley catheter. Repeat vitals were
aken, demonstrating tachycardia to 120 beats/min and systolic
lood pressure at 90 mm Hg. Stat laboratory values revealed
emoglobin of 4.7 g/dL and hematocrit of 15.5%.
The patient was aggressively resuscitated with isotonic fluids
nd 3 units of packed red blood cells. She responded appropriately
o transfusion, and when stable, underwent a computed tomogra-
hy scan of the abdomen and pelvis which demonstrated a mod-
rately sized retroperitoneal hematoma surrounding the right kid-
ey and tracking into the left anterior pararenal space down to the
elvis. Within the renal hilum, there was a 3.9-  2.6-cm enhanc-
ng right RAA (Fig 1).
An angiogram confirmed the presence of a large saccular right
AAmeasuring 5.4 cmwith no evidence of active bleeding (Fig 2).
n arteriovenous fistula arose from the caudal aspect of the aneu-
ysm, filling dilated abdominal and pelvic outflow venous channels
Fig 3). The renal aneurysm was intraparenchymal and hilar in
ature, causing obstructed blood flow to the kidney, hydronephro-
is with delayed contrast nephrogram, and delayed excretion con-
istent with renal dysfunction.
Segmental stenting and coiling could not be performed due to
he location of the aneurysm. Secondary to the radiologic findings
evealing severe renal dysfunction and the inability to safely man-
ge the aneurysm in a minimally invasive manor, together with
nterventional radiology, the decision was made to embolize with a
ascular plug to the right renal artery, followed by simple nephrec-
omy. An Amplatzer 10-mm vascular plug (AGA Medical Corp,
lymouth, Minn) was used to embolize the renal artery preopera-
ively.
The patient was taken to the operating room and a right
imple nephrectomy was completed. Postoperatively, the pa-
ient’s blood-urea nitrogen and creatinine levels remained
ithin normal reference ranges and essentially unchanged from
reoperative values, and the remainder of her hospital course
as significant only for ileus. The patient was discharged home
n postoperative day 6.
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organizing blood clot in a dilated segment of intraparenchymal
renal artery consistent with a ruptured RAA. The wall of the dilated
intraparenchymal artery segment showed adherent laminated fi-
brin material and blood clots. The vascular plug was present at the
renal artery margin. The renal vein in the hilum was unremarkable.
The renal artery from the margin to the dilated segment showed an
intact vascular wall. No obvious vascular disruption was identified
in the specimen. The renal parenchyma was otherwise nonspecific,
with signs of chronic inflammation of the renal cortex and vascular
Fig 1. Computed tomography shows evidence of right renal ar-
tery aneurysm (white arrow) and perirenal hematoma formation.
Fig 2. Right renal artery angiogram reveals the intraparenchy-
mal/hilar aneurysm (white arrow).congestion of the medullary compartment. tISCUSSION
The first case of a ruptured RAA was described in
770.5 Initially thought to have an incidence of 0.1% to 1%
ased on autopsy results,6 the increased use of angiography
ay show the true incidence to actually be higher.7,8
neurysms form due to atherosclerosis, inflammatory con-
itions, fibromuscular dysplasia, trauma, and iatrogenic
njuries. Risk factors for rupture include incomplete calcifi-
ation, size2 cm, hypertension, progressive enlargement,
nd pregnancy.8
Although pregnancy is not associated with an increased
ncidence of RAAs, it is associated with a higher rate of
upture. Hemodynamic changes due to increased vascular
ow, abdominal pressure secondary to mass effect from
estation, and hormonal changes are thought to be con-
ributory factors for their formation, resulting in disruption
f the vascular wall.2-4 RAAs usually occur in the third
rimester and have left-sided predominance.2 Five women
ith RAAs after childbirth have been reported in the liter-
ture, with three RAAs still intact at the time of presenta-
ion.9-11 However, we were unable to find any large-scale
tudies detailing the true incidence of RAA rupture after
elivery.
Only two other RAA ruptures after delivery have been
eported. The first was a case of rupture where the con-
ralateral kidney was congenitally absent.12 The second is
n unfortunate case resulting in multiple laparotomies with
ubsequent hysterectomy and salpingo-oophorectomy be-
ore the diagnosis of a ruptured RAAwas made 1 week after
ischarge after cesarean section. The RAA in our patient
as diagnosed 1 day after a cesarean section. Clinical pre-
entation of gross hematuria led to early use of computed
ig 3. An arteriovenous fistula arising from the caudal aspect of the
neurysm (white arrows) feeds a dilated tortuous venous channel.omography and angiography for the prompt evaluation,
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venting unnecessary interventions and potentially fatal out-
come rather than returning to the operating room for
exploratory laparotomy for presumed complications from
the cesarean section.
There are many therapeutic options for RAAs in peri-
partum patients. Depending on the clinical condition of the
patient, management options reported include observa-
tion, renal embolization, or operative intervention.13
Operative intervention strategies consist of resection of
the aneurysm with primary repair or with a prosthetic
conduit, ex vivo technique with autotransplantation,
aortorenal bypass, and partial or total nephrectomy.14,15
Repair of the aneurysm using an ex vivo technique with
autotransplantation was first considered in our manage-
ment; however, due to the intraparenchymal and hilar
location of the aneurysm as well as the involvement of an
arteriovenous fistula, simple nephrectomy was decided as
the safest option for the patient.
CONCLUSION
In conclusion, although rare, it is crucial to include
ruptured RAA in the differential diagnosis for women with
flank pain after childbirth. Without early clinical suspicion
and evaluation, the outcomes have the potential to be
devastating. Proper investigative studies and a high index of
suspicion should allow for prompt diagnosis and immediate
intervention, thus averting a fatal outcome.
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